In vivo growth inhibitory effect of iterative wild-type p53 gene transfer in human head and neck carcinoma xenografts using glucosylated polyethylenimine nonviral vector.
Polyethylenimine (PEI) derivatives are polycationic nonviral vectors for gene transfer. Previous results achieved in vitro in head and neck cancer cells demonstrated that glucosylated PEI yields higher gene transfer efficiency and longer transgene expression than unsubstituted PEI. Using glucosylated PEI, p53 gene transfer was successfully achieved with subsequent recovery of P53 protein expression and induction of spontaneous apoptosis. The present study reports in vivo data achieved in human head and neck squamous cell carcinoma xenografted mice. Using biotinylated PEI and histochemistry analysis, the vector was found to diffuse in the proliferating cells of the tumor tissue, sparing necrotic areas. No diffusion was observed inside keratinized area composed of nonproliferating, mature differentiated cells. Using green fluorescent protein (GFP) transfection and fluorescence microscopy, the transgene expression was mainly observed at the periphery of the tumor containing proliferating cells. GFP expression appeared lower inside the tumor depth. Quantitative transgene expression kinetics was then determined using luciferase as reporter gene. The maximal transgene expression was achieved 48 hours after intratumoral injection of glucosylated PEI/DNA complexes. The highest gene transfer efficacy was achieved 48 hours after two intratumoral injection. After transfection of wild-type p53, tumor growth inhibition was observed in tumor-bearing mice receiving intratumoral injection of glucosylated PEI/DNA complexes repeated twice weekly. Tumor growth inhibition was maintained under continuous treatment using the same schedule. In all experiments, no noticeable toxicity was observed. The present results demonstrate the feasibility and the tumor growth inhibition potency of nonviral gene transfer using glucosylated polyethylenimine.